In order to evaluate the inhibitory effects of drug on the growth of babesia parasite, relative 13 quantification real-time PCR method was developed in this study. The 18S rRNA gene was used as 14 target gene for the 2 −ΔΔCt method analysis. Meanwhile, Chicken RNA was added into the parasitized 15 blood for total RNA extraction. The β-actin gene of chicken was selected as internal control gene 16 for the 2 −ΔΔCt method analysis. Parasitized blood 100 μL, 50 μL, 25μL, 12.5 μL, 6.25 μL was 17 prepared for B. gibsoni relative quantification. Regression analysis results revealed that significant 18 linear relationships between the relative quantification value and parasitemia. The 18S rRNA gene 19 expression was significantly decreased after the treatment of Diminazene aceturate and Artesunate 20 in vitro drug sensitivity test. It suggested that this relative quantification real-time PCR method can 21 be used in evaluating the effects of inhibitory of drug.
Introduction 25
Babesia is transmitted by ticks to vertebrates and results in serious economic losses in the 26 livestock industry world-wide. Human babesiosis is also worldwide problem and presents a 27 significant health burden in areas where it is endemic [1] . Several antibabesial drugs that have been 28 in use for years such as diminazene aceturate, imidocarb dipropionate, artesunate, atovaquone and 29 atovaquone with azithromycin [2-4]. However, most drugs have proven to be ineffective owing to 30 problems related to toxicity and the development of resistant parasites [4, 5] . Therefore, developing 31 more effective drugs against babesia with low toxicity to the hosts has been desired. 32 At present, there are no recognized standard methods for drug screening or activity evaluation. 33 More recently, in vitro assays have been developed for evaluation of the susceptibilities of Babesia 34 to drugs [6] [7] [8] [9] . Parasite-infected red blood was diluted with uninfected blood to obtain the blood 35 stock with parasitemia. Then blood with parasitemia were cultured in culture medium containing 36 the indicated concentration of drugs and incubated at 37°C in a humidified multigas water-jacketed 37 incubator. The sensitivity against drugs was evaluated by measuring the rate of parasite growth 38 inhibition. The rate of parasite was calculated by counting the parasitized red blood cells to 39 approximately1000 red blood cells in Giemsia-stained thin blood smears [10]. However, 40 microscopic examination of Giemsia-stained thin blood smears that requires good-quality smears is 41 a time-consuming technique and significant differences in parasitemia estimated by different 42 personnel may be found [11] . 43 The mRNA had been used as a marker of viability, because mRNA is a highly labile molecule 44 with a very short half-life (seconds) [12] . Therefore, mRNA could provide a more closely correlated 45 indication of viability status. Ribosomal RNA (rRNA) has also been selected as an indicator of 65 Real-time PCR was used for B. gibsoni relative quantification. The 100 μL, 50 μL, 25μL, 12.5 μL, 66 6.25 μL parasitized blood were prepared. Each blood samples were added 3 μg chicken RNA 67 isolated from spleen tissue and mixed together for RNA extraction. The total RNA of mixture was 68 extracted using RNAiso Plus reagent (Takara, Japan) according to the manufacturer's instructions. 69 The RNA concentration was measured using a NanoDrop 2000 spectrophotometer (Thermo Fisher were not affected by the treatment with lower concentration of apicoplast-targeting antibacterials 118 [19] . Due to instability of mRNA, it was sequenced degradation when the parasites were died. 119 Therefore, mRNA could provide a more closely correlated indication of viability status of the 120 parasites.
B. gibsoni relative quantification assay

121
In this research, 18S rRNA gene of B. gibsoni parasites was selected as target gene rather than 122 internal control genes. Because of degradation of mRNA, there was no gene can be used as internal 123 control genes. In this study, chicken RNA was added into the parasite RNA and the β-actin gene of (Fig 3) . The levels of expression were found to be significantly reduce (28%) 159 in the presence of Artesunate2500 ng/mL (P<0.05). The lower concentration of Diminazene 160 aceturate (25 ng/mL) had no inhibitory effects. 
